It is shown (1) that the temperature coefficient of low-valued resistance standards, which are of the 4-terminal type, may be either larger or smaller than the temperature coefficient of the resistance material used in their construction; (2) that in many cases it is possible to adjust the temperature coefficient to a practically zero value at a selected temperature; and (3) that the resistance
These wires or sheets are generally brazed to copper terminal posts and, since the copper has a relatively high temperature coefficient, it has generally been considered advisable to attach the potential connections in such a manner as to include a minimum amount of copper resistance between them. In fact, in many cases the potential connections are made directly on the manganin.
It is the purpose of this paper to point out, in case of an unsymmetrical construction: (1) that even with the potential connections made directly on the manganin, the copper terminals may be a factor affecting the temperature coefficient of the resistance standard; (2) that with the potential connections on the manganin the temperature coefficient may be changed by changing the section of the copper current posts; (3) [vol. 12 the copper current posts times the proportional change in the resistance, as may be seen for a special case by a comparison of equations (14) and (13) Further reduction of the sections of the current posts resulted in further reductions of the temperature coefficient, but the discrepancy between the change in resistance and expected change in temperature coefficient was so great as to indicate clearly that some unjustifiable assumption had been made. When the temperature coefficient had been reduced to substantially zero, the reduction of the resistance was found to be approximately 2){ times the estimated amount. In attempting to locate the cause of the discrepancy, it was suspected that the temperature coefficient of the copper current posts might be abnormally low, as they are of cast copper. Changing the locations of the potential connections on the current posts, or reducing the cross section of the current posts when the potential connections were at the bottoms of the current posts, produced changes in the temperature coefficient equal to 0.0038 times the relative change in the 4-terminal resistance of the standards, within the experimental error in measuring the temperature coefficients.
IV. RESISTANCE ADJUSTMENTS
In the construction of resistance standards the ratio of the length to the section of the resistance material cannot be so chosen as to give accurately the desired resistance. Furthermore, after the resistance element has been brazed to the current posts the length cannot conveniently be changed nor the section increased. Therefore, it is customary to make the ratio of the length to the sections such as to give a resistance somewhat low and then bring it up to the desired value by decreasing the section. If, accidentally, the section is reduced too much, or in case the resistance of a standard has increased since its original adjustment, the usual procedure is to attach a shunt of such resistance as will lower the resistance of the standard to the desired value.
As pointed out above, lowering the points of attachment of the potential connections or a reduction of the sections of the current posts below the upper manganin wire or upper edge of the manganin sheet or sheets and above the points of attachment of the potential connections reduces the resistance. This procedure is more convenient and better than the attachment of a shunt.
Should the proposed reduction in the unit of resistance (amounting to about 47 parts in 100,000) be adopted, most of the low-valued precision resistance standards now in use could be made to accord with the new unit by this procedure. Since on the average the resistances [vol. it of these standards are high by about 10 parts in 100,000 the average reduction would amount to about 57 parts in 100,000.
As Furthermore, a change in the temperature coefficient brought about by changing the location of the potential connections or sections of the current posts should have little or no effect on the load coefficient.
